A novel actinomycete, strain , was isolated from soil of a peat swamp forest in Rayong Province, Thailand. Using a polyphasic approach, the strain was classified in the genus Streptomyces. It contained LL-diaminopimelic acid in the cell-wall peptidoglycan. No diagnostic sugars were detected in whole-cell hydrolysates and there was a lack of mycolic acids. The major menaquinones were MK-9(H 6 ) and MK-9(H 8 ). The predominant cellular fatty acids were iso-C 14 : 0 , iso-C 15 : 0 , anteiso-C 15 : 0 and iso-C 16 : 0 . The polar lipids profile consisted of diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol, phosphatidylglycerol and phosphatidylinositol mannoside, an unknown aminolipid and two unknown phospholipids. Phylogenetic analysis of 16S rRNA gene sequences showed the strain formed distinct clade within the genus Streptomyces and was closely related to Streptomyces echinatus NBRC 12763 T (98.78 % 16S rRNA gene sequence similarity). According to the polyphasic approach as well as DNA-DNA relatedness, the strain could be clearly differentiated from closely related species and represents a novel species of the genus Streptomyces, for which the name Streptomyces actinomycinicus sp. nov. is proposed. 
The genus Streptomyces, proposed by Waksman & Henrici (1943) , comprises Gram-positive filamentous bacteria that form extensively branched substrate and aerial mycelia, and the aerial hyphae differentiate into the chains of spores. Members of the genus Streptomyces can be distinguished from related taxa using chemotaxonomic and 16S rRNA gene sequence analysis. They contain LL-diaminopimelic acid in the cell-wall peptidoglycan and no diagnostic sugars in whole-cell hydrolysates (Kämpfer, 2012) . Strains of species of the genus Streptomyces are the source of a broad range of secondary metabolites, notably antibiotics (Bérdy, 2005; Goodfellow & Fiedler, 2010) , and are distributed in various environments including soils, freshwater and marine environments (Kämpfer, 2012) .
Peat swamp forest, a unique type of evergreen forest that is always flooded, is a rich source of actinomycete communities. In the course of our screening of diversity and antimicrobial compounds from peat swamp forest actinomycetes, strain T which was found to produce actinomycin D, was isolated from a soil sample collected from Nong Jum Rung peat swamp forest, Rayong province, Thailand (128 399 040 N 1018 329 480 E). In this paper, the taxonomic position of strain T was determined using a polyphasic approach.
A soil sample was collected from the peat swamp forest in June 2011. The sample was pretreated by air drying for 7 days before isolation. Strain T was isolated using humic acid-vitamin agar (Hayakawa & Nonomura, 1987) supplemented with nalidixic acid (25 mg ml
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) and cycloheximide (50 mg ml
) to suppress the growth of Gram-negative bacteria and fungi, respectively. The pure culture of strain T was maintained on International Streptomyces Project (ISP) medium no. 2 (yeast extract-malt extract medium). For long-term preservation, the strain was preserved using the freeze-drying technique.
Phenotypic properties were determined based on the standard methods. The morphological characteristics were observed using light microscopy and electron microscopy (JSM-5410LV; JEOL) of 14-day-old cultures grown on ISP2 medium at 30 8C. The cultural characteristics were determined on various agar media recommended by Shirling & Gottlieb (1966) . The colour of aerial mass, substrate mycelia and soluble pigments were determined using the NBS/IBCC colour system (Kelly, 1964) . Biochemical properties were tested using the standard methods (Arai, 1975; Shirling & Gottlieb, 1966; Williams & Cross, 1971) . Enzyme activities were determined using the API ZYM system (bioMérieux). The temperature and pH for growth, and NaCl tolerance were studied on ISP2 medium. All phenotypic properties were recorded after incubation for 14 days at 30 8C.
Freeze-dried cells for chemotaxonomic studies were obtained from the culture grown in yeast extract-glucose broth [1 % yeast extract and 1 % glucose in distilled water] at 180 r.p.m., 30 8C for 5 days. The standard TLC method was used to analyse the isomers of diaminopimelic acid, whole cell sugars (Hasegawa et al., 1983) and mycolic acids (Tomiyasu, 1982) . The N-acyl type of muramic acids was determined based on the method of Uchida & Aida (1984) . Polar lipids were extracted according to the method of Minnikin et al. (1984) and were analysed using two-dimensional TLC. Menaquinones were extracted according to the method of Collins et al. (1977) and were analysed by using HPLC with a Cosmosil 5C18 column (4.66150 mm, NacalaiTesque). Cellular fatty acid methyl esters were prepared using the method described by Sasser (1990) and were analysed using gas chromatography according to the instructions of the Sherlock Microbial Identification System (MIDI).
Genomic DNA was extracted from freeze-dried cells obtained from the culture grown in yeast extract-glucose broth at 180 r.p.m., 30 8C for 4 days according to the method of Raeder & Broda (1985) . The 16S rRNA gene was amplified using two primers, 20F (59-GAGTTTGATCCTGGCTCAG-39, positions 9-27) and 1500R (59-GTTACCTTGTTACG-ACTT-39, positions1509-1492) as described by Suriyachadkun et al. (2009) . Sequencing of PCR products (Macrogen, Korea) was carried out using universal primers (Lane, 1991) . BLAST analysis of 16S rRNA gene sequences was performed using the EzTaxon-e server (http://ezbiocloud.net/ eztaxon; Kim et al., 2012) . The 16S rRNA gene sequence was manually corrected and was multiple-aligned with the selected sequences obtained from the GenBank/ EMBL/DDBJ databases using BioEdit software (Ibis Biosciences). Three methods of phylogenetic tree [neighbourjoining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) ] were reconstructed using MEGA 6.0 software (Tamura et al., 2013) .The confidence values of nodes were evaluated using the bootstrap resampling method with 1000 replications (Felsenstein, 1985) . DNA-DNA relatedness was determined using the fluorometric method as described by Ezaki et al. (1989) .
Morphological observation of the culture grown on ISP2 media for 14 days revealed that strain T produced extensively branched and substrate mycelia without fragmentation. The strain formed spiral to open loops of spore chains (Retinaculum-Apertum) with 20-34 spiny spores on agar media. The spores were circular to ellipsoid in shape (Fig. 1) . The strain grew well on most ISP media. The aerial mass were greenish-grey and the substrate mycelia were greenish-yellow on most agar media. A yellow diffusible pigment was observed on ISP2-6 and nutrient media. All cultural characteristics of strain RCU-197 T are summarized in Table S1 (available in the online Supplementary Material). The strain could grow at 30-37 8C, at pH 5-9 and could tolerate up to 7 % (w/v) NaCl. No growth was observed at 45 8C. Details of physiological and biochemical properties are given in the species description and Table 1 .
Strain T showed identical chemotaxonomic characteristics with members of the genus Streptomyces. It contained LL-diaminopimelic in cell-wall peptidoglycan. Glucose and ribose were detected as whole-cell sugars (no diagnostic sugars). Mycolic acids were absent. The N-acyl type of muramic acid was acetyl. The menaquinones of strain T were MK-9(H 6 ) (48.4 %) and MK-9(H 8 ) (51.6 %). The polar lipids profile of the strain contained diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannoside, an unknown aminolipid and two unknown phospholipids (Fig. S1 ). The presence of phosphatidylethanolamine in the strain indicated it as polar lipid type PII (Lechevalier et al., 1977) . The predominant fatty acids were iso-C 14 : 0 (10.0 %), iso-C 15 : 0 (11.2 %), anteiso-C 15 : 0 (25.1 %), and iso-C 16 : 0 (25.8 %). Strain T and Streptomyces echinatus JCM 4144 T showed similar cellular fatty acid profiles but the amounts of some components were different ( Table 2 ).
The BLAST analysis of the almost-complete 16S rRNA gene sequence of strain T (1395 nt T were used to reconstruct phylogenetic trees. The phylogenetic tree analysis indicated that strain T shared a node with S. echinatus NBRC 12763 T (Fig. 2) . This node was confirmed with a bootstrap value .50 % and the result was consistent with three methods of phylogenetic analysis (neighbourjoining, maximum-parsimony and maximum-likelihood). Based on the highest 16S rRNA gene similarity, phylogenetic tree analysis and the recommendation values (98.7-99 % of 16S rRNA gene similarity) for DNA-DNA hybridization experiments (Stackebrandt & Ebers, 2006) , only S. echinatus JCM 4144 T was selected for comparing with the novel isolate. DNA-DNA relatedness between strain RCU-197 T and S. echinatus JCM 4144 T was 59.1¡2 %. This value is below the threshold of 70 % recommended by Wayne et al. (1987) for assignment of strains to the same species, and confirmed that strain T is a representative of a novel species of the genus Streptomyces.
Besides the genotypic characteristics mentioned above, strain T could be distinguished from the closely related S. echinatus JCM 4144
T by phenotypic characteristics including cultural characteristics; starch hydrolysis, gelatin liquefaction, coagulation of skimmed milk and NaCl tolerance; utilization of myo-inositol, D-mannitol, raffinose and salicin; and enzyme activity of alkaline phosphatase, a-chymotrypsin, cystine arylamidase, esterase (C4), esterase lipase (C8), a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, leucine arylamidase, trypsin and valine arylamidase (Table  1) . It is evident from the phenotypic and genotypic properties data that strain T represents a novel species of the genus Streptomyces, for which the name Streptomyces actinomycinicus sp. nov. is proposed.
Description of Streptomyces actinomycinicus sp. nov.
Streptomyces actinomycinicus (ac.ti.no.my.ci9ni.cus. N.L. masc. adj. actinomycinicus producing actinomycin).
Cells are aerobic, mesophilic and filamentous, forming extensively branch substrate mycelia and aerial hyphae that differentiate into spiral-to-open loops of spiny spore chains. Aerial mass are white to greenish-grey. Substrate mycelia are greenish-yellow. Grows well on ISP2, ISP3, ISP4, ISP5 and ISP7 media and grows moderately on ISP6 medium and nutrient agar. Yellow pigment is observed on ISP2, ISP3, ISP4, ISP5, ISP6 and nutrient media. The optimal temperature and pH for growth are 30-37 uC and pH 5-9. Grows in the presence of up to 7 % (w/v) NaCl. Nitrate is not reduced to nitrite. Positive result in tests for peptonization and coagulation of skimmed milk, liquefaction of gelatin and hydrolysis of starch. Utilizes cellobiose, fructose, glucose, glycerol, myo-inositol, D-mannose and D-ribose; weakly utilizes L-arabinose, D-mannitol, raffinose, salicin and D-xylose; but does not utilize cellulose, dulcitol or sucrose. According to the API ZYM system, shows activity of acid phosphatase, alkaline phosphatase, a-chymotrypsin, cystine arylamidase, esterase (C4), esterase lipase (C8), a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase; trypsin, leucine arylamidase, naphthol-AS-BI-phosphohydrolase, valine arylamidase and a-mannosidase (weak); does not show activity of lipase (C18) or a-fucosidase. Contains LL-diaminopimelic acid in cell-wall peptidoglycan. Whole-cell sugars contain glucose and ribose. Lacks mycolic acid. The N-acyl type of muramic acid is acetyl. Major menaquinones are MK-9(H 6 ) and MK-9(H 8 ). Major cellular fatty acids are iso-C 14 : 0 iso-C 15 : 0 , anteiso-C 15 : 0 and iso-C 16 : 0 . The polar lipid profile contains diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannosides, an unknown aminolipid and two unknown phospholipids. 
